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CASING CENTRALIZER

This apphcation is a continuation of my copending
application, Ser. No. 924,929, filed Oct. 30, 1986, and
entitled **Casing Centralizer” (now abandoned), which
IS In turn a continuation-in-part application of my co-
pending application, Ser. No. 704,489, filed Feb. 22,
19835, and entitled “Casing Centralizer Stabilizer” (now
abandoned).

This invention relates generally to the completion of
o1l and gas wells wherein one or more strings of casing
are “‘cemented” within the well bore. More particu-
larly, 1t relates to an improved casing centralizer of the
type which is adapted to be installed about a joint of
casing in order to hold it in a centered position within

the well bore or an outer casing in which the joint is
disposed.

- In the completion of such wells, a cement slurry is
pumped downwardly within each casing string and
upwardly within the annulus thereabout, and thus be-
tween the well bore and the outermost string or be-
tween an inner string and the next outer string. Desir-
ably, the cement column is of substantially uniform
thickness about the string, and, in any event, the string
should not lay up against the side of the well bore or
outer string, because, 1n this latter case poor cement
covering will allow detrimental fluid to migrate up the
annulus through the cemented section and thus not be
confined within the well bore. It is therefore common
practice in the industry to hold the casing string in a
centered position by means of so called casing centraliz-
ers spaced along the length of the string. |

Casing centralizers are more often of a construction
which includes a tubular body or sleeve adapted to fit
closely about one or more casing joints along the length
of the string. In a commonly used casing centralizer of
this type, outwardly bowed springs are connected at
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thetr opposite ends to the body. Although the resiliency 4,

of the bow springs enables them to move through re-
strictions in a well bore, they may not support the
weight of the casing, especially in a highly deviated
well bore and/or leaning conditions in a substantially

vertical well bore. Hence, the springs on the low side of 45

the well bore may collapse to permit the casing to lay
up against it and thus prevent complete cement encir-
clement. |

In another common casing centralizers; the bow
springs are replaced by solid strips of metal which are
tapered at each end to provide circumferentially outer
spaced bearing surfaces for engaging the well bore or
outer casing. Although less prone to collapse than bow
springs under the weight of the casing, these strips are
often not strong enough to prevent bending along a mid
point upon encountering an obstruction in the well
bore. As a result, they may become wedged in the well
bore, and, in any case, are no longer suitable for center-
ing the casing.

It is often desirable to be able to determine the depth
of a particular casing joint or marker relative to the
depth of the well bore and thus that of the formation to
be produced. For this purpose, it has been proposed to
mount collars having magnetic elements on the casing
to provide magnetic fields which may be detected by
means of conventional wireline operated logging tools
lowered into the casing string. These markers were
unreliable and are no longer used.
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In some cases, such as large diameter casing in a
relatively soft formation at the upper end of a well bore,
it may not be possible or at least impractical to provide
a single centralizer with the sufficient bearing surface to
support a joint of casing. Thus, for example, the central-
1zer would have to be so long as to make it too expen-
sive to manufacture or handle. In this case, two or more
centralizers may be mounted about the joint of casing,
preferably with the spaces or channels between blades
or other vertically aligned centering elements to pre-
vent clogging or “balling”.

It 1s therefore an object of this invention to provide a
casing centralizer which, like those above described,
may be disposed about a casing joint, but which is of
sufficiently rigid construction as to prevent collapse or

bending, and yet not unduly restrict the flow of a ce-
ment slurry therepast.

Another object is to provide such a casing centralizer
which may be firmly secured in a fixed position with
respect to the casing joint.

Still another object is to. provide such a casing cen-
tralizer which is very inexpensive to manufacture.

Yet another object is to provide a centralizer which
may be so mounted relative to another of a pair of cen-
tralizers as to automatically rotationally align the spaces
between their blades.

It 1s a still further object of this invention to provide
a casing centralizer which permits detection of the
depth of the casing in a more reliable manner and with-
out the need for a separate marker.

These and other objects are accomplished, in accor-
dance with the illustrated embodiments of this inven-
tion, by a casing centralizer which includes a sleeve or
tubular body adapted to fit closely about a joint casing,
and a plurality of blades extending longitudinally along
the outer diameter of the sleeve in equally spaced apart

‘relation. More particularly, each blade has opposite

sides and ends which are tapered outwardly toward one
another, and a relatively wide outer surface for bearing
against the well bore or an outer casing in which the
casing is disposed. Thus, the centralizer is sufficiently
strong to prevent collapse or bending out of shape, and
instead will maintain the outer bearing surfaces in posi-
tion to engage the well bore or an outer casing and
enable the string to be raised or lowered through ob-
structions in the well bore. At the same time, the spaces
between the blades provide sufficient cross sectional
area for the passage of the cement slurry to minimize
clogging during running and cementing. Preferably, the
body and blades are mold cast as one metal piece,
thereby permitting them to be manufactured in less time
and at less cost than would be possible if the blades were
instead welded to the body.

Although 1t is contemplated that the centralizer may
be free to move vertically along and/or rotate with
respect to the casing, set screws extend threadedly
through holes in at least certain of the blades and the
sleeve for gripping the casing in the event it is desired to
fix the centralizer with respect to the casing. Preferably,
and as illustrated, the said screws extend threadedly
through holes which open onto the bearing surface, and
thus provide a maximum thread length for connection
to the screws.

Still further, an insert of radioactive material is
mounted in the sleeve or body near its inner diameter,
and thus in a position to be sensed by a wire line logging
tool. For this purpose, holes are drilled through one of
the blades and the sleeve and the radioactive material is
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mounted in place adjacent the inner end of the hole in
the sleeve.

In accordance with an alternative embodiment of the
invention, one end of the tubular body has recesses
longitudinally aligned with the spaces between adjacent
blades, and the other end of the tubular body has reces-
ses longitudinally aligned with the blades. More partic-
ularly, the recesses and portions of the bodies which
extend longitudinally beyond the recesses of substan-
tially equal width, whereby the longitudinally extend-
ing portion of a pair of centralizers may be inserted
between the recesses in their adjacent ends in order to
rotationally interlock the pair with the spaces between
their blades iongitudinally aligned. Preferably, the re-
cesses in each end are of the same depth, and the blades
extend from the outer ends of the recesses in the other
end, whereby the blades extend continuously along the
lengths of the pair to provide maximum bearing area.

In the drawings, wherein like reference characters
are used throughout to designate like parts:

FI1G. 115 a vertical elevational view of a casing string
within a well bore and showing a centralizer con-
structed in accordance with the present invention dis-
posed about adjacent joints of the casing string;

FIG. 2 is an enlarged elevational view of one of the
centralizers of FIG. 1;

FIG. 3 1s a cross sectional view of the centralizer, as
seen along broken lines 3—3 of FIG. 2.

FIG. 4 is a perspective view of a pair of centralizers
constructed 1n accordance with another embodiment of
the present invention wherein each centralizer is
adapted to be moved into rotationally interlocking rela-
tion with the other in end to end relation; and

FIG. §1s an enlarged elevational view of the pair of
centralizers of FIG. 4 installed about a joint of casing in
rotationally interlocked relation.

As shown in FIG. 1, the well bore WB is substantially
vertical, although 1t will be understood that it may
deviate a rather substantial amount with respect to the
vertical. Also as can also be seen from FIG. 1, the diam-
eter of the well bore 1s uneven throughout its length,
with restricted areas at random points along its length.
The casing string CS is made up of a plurality of casing
joints CJ, each having a box at one end and a pin at the
other end for connection to adjacent joints making up
the string.

Each of the centralizers constructed in accordance
with the first described embodiment shown in FIGS. 1
to 3, and indicated in its entirety by reference character
10, 1s disposed about a casing joint for maintaining the
joint substantially centered within the well bore so that
a cement column of substantially even thickness may
form about the casing. It will be understood that the
number and spacing of the centralizers along the length
of the casing string may vary at the will of the operator
of the well.

In any event, each such centralizer 10 includes a
sleeve or tubular body which is adapted to fit closely
.about the casing joint, as best shown in FIG. 3. More
particularly, in the illustrated and preferred embodi-
ment of the invention, the sleeve is of circumferentially
continuous construction, so that, in order to assemble
the centralizer on a casing joint CJ, the sleeve is slipped
over the pin end of the joint prior to make up of the pin
with a box end of an adjacent casing joint.

As previously described, each centralizer also in-
cludes a plurality of blades 12 which are cast as one
metal piece with the body and extend longitudinally
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along the outer diameter of the sleeve in generally
equally spaced apart relation. As shown, the blades
extend for substantially the full length of the sleeve.

As also previously described, the opposite sides 12A
of the blades as well as the opposite ends 12B thereof
are tapered outwardly toward one another and intersect
the edges of a relatively large bearing surface 12C
adapted to engage the well bore or outer casing to main-
tain the casing substantially centered therein. As will be
appreciated, the tapered ends 12B of the blades facilitate
movement of the centralizer vertically though obstruc-
tions in the well bore. The tapered sides 12A of the
blades, on the other hand, provide a wide open area
between adjacent blades for the flow of cement slurry
therepast.

In the illustrated and preferred embodiments of the
invention, the centralizer s secured to the casing joint
CJ at a desired position along the length thereof by
means of set screws 13. As best shown in FIG. 3, each
set screw extends threadedly through holes in both the
blade and the sleeve so as to bear tightly against the
outer diameter of the casing joint CJ. Since the screws
extend through the thickest portion of the blade, they
have the largest possible threaded connection thereto.
As shown, two set screws extend through each blade
generally adjacent each end of the blade. If, on the
other hand, the centralizer is not secured to the casing
joint so that it is free to rotate with respect thereto, its
axia]l movement may be limited by stop collars at one or
both ends.

As also best shown in FIG. 3, additional holes are
drilled through one blade and the sleeve, and an insert
of radioactive material 14 is mounted within the inner
end of the hole near the inner diameter of the sleeve 11.
The outer end of the hole is preferably filled with a
sealant body 14A of plastic or cement. As above de-
scribed, this provides a radioactive field which may be
detected by a conventional wire line logging tool within
the casing joint CJ.

Each of the centralizers 20 constructed in accordance
with the alternative embodiment of the invention
shown in FIGS. 4 and 5 1s similar to the centralizer 10
described in connection with FIGS. 1 to 3 in that it
comprises a tubular body 21 adapted to fit closely about
a casing joint CJ, as shown in FIG. 4, and a plurality of
blades 22 which extend longitudinally along the outer
diameter of the body in generally equally spaced apart
relation. More particularly, and as in the first described
embodiment, the body is of circumferentially continu-
ous construction, and is cast as one metal piece with the
blades. The spaces between the sides of adjacent blades
allow ample fluid passage, and the outer surfaces of the
blades are sufficiently wide to provide adequate bearing
surfaces for engaging the wall of the well bore in order
to centralize the casing string.

As also previously described in connection with the
embodiment of FIGS. 1 to 3, the sides 22A of the blades
are tapered outwardly toward one another and intersect
the edges of the bearing surface 22C on the outer diame-
ter of the blades. The ends 22B of the blades are also
tapered outwardly toward one another so as to facilitate
movement of the centralizer vertically through obstruc-
tions in the well bore.

Each of the centralizers 20 1s adapted to be secured to
the casing joint CJ by means of set screws 23 which, as
described in connection with FIG. 3 of the first de-
scribed embodiment of the invention, extend threadedly
through holes 1n both the blade and the body so as to
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bear tightly against the outer diameter of the casing
joint. As shown in FIGS. 1 to 3, there are two sets of set
screws which extend through each end of the blade.

As also described in connection with the embodiment
of FIGS. 1to 3, an additional hole is drilled through one
blade and sleeve of each centralizer and an insert of
radioactive material is mounted within the inner end of
the hole 1n the body near the inner bore diameter, as
shown in FIG. 3. The outer ends of the hole is prefera-
bly filled with a body 24A of plastic or cement. The
function of the inserts is, of course, as described in con-
nection with the first embodiment of the invention.

As also previously described, each of the centralizers
20 differs from the centralizer 10 in that one end of the
tubular body 21 thereof has recesses 25 longitudinally
aligned with the spaces between adjacent blades, and
the other end thereof has recesses 25A longitudinally
aligned with the blades. More particularly, these inserts
and portions of the body which extend longitudinally
beyond the recesses are of substantially the same width
so that the portions of a pair of centralizers may be
inserted between the recesses in thetr adjacent ends in
order to rotationally interlock the centralizers with the
spaces between their blades longitudinally aligned.
Thus, with the pair of centralizers arranged, as shown in
FIG. 4, with the blades and spaces between them are
longitudinally aligned with one another, the longitudi-
nally extending portions and recesses on their adjacent
ends may be moved into the interlocking position, as
shown 1n F1G. 5, whereby each centralizer is prevented
from rotational movement out of position in which the
spaces between its blades are longitudinally aligned
with spaces between the blades of the other centralizer.

For this purpose, one of the centralizers may be
moved into a desired position about the casing point and
then secured thereto by means of the previously de-
scribed set screws, following which the other central-
izer may be moved over the pin end of the casing joint
and oriented rotationally, as shown in FIG. 4, so as to
permit the longitudinally extending portions and reces-
ses to be moved 1nto interlocking relation. At this time,
the set screws of the second centralizer may be moved
into position to secure it in place in end to end relation
with respect to the previously mounted centralizer.

In the preferred and illustrated embodiment of the
Invention, the recesses in each end of each centralizer 20
are of the same depth, and the blades extend from the
outer ends of the longitudinally extending portions of
the body at one end thereof to the inner ends of the
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hereinabove set forth, together with other advantages
which are obvious and which are inherent to the appa-
ratus.

It will be understood that certain features and sub-
combinations are of utility and may be employed with-
out reference to other features and subcombinations.
This 1s contemplated by and is within the scope of the
claims.

As many possible embodiments may be made of the
invention without departing from the scope thereof, it is
to be understood that all matter herein set forth or
shown in the accompanying drawings is to be inter-
preted as illustrative and not in a limiting sense.

What 1s claimed is:

1. A casing centralizer comprising a circumferentially
continuous tubular metal body adapted to fit closely
about a joint of casing, and a plurality of solid metal
blades fixed to the body and extending parallel to the
axis of the body along the outer diameter of the body in
generally equally spaced apart relation, each blade hav-
Ing opposite ends which are tapered outwardly toward
one another and a relatively wide outer surface for
bearing against the well bore or an outer casing in
which the casing is disposed, including set screws ex-
tending threadedly through holes in at least certain of
the blades and the body for gripping the casing so as to
hold the centralizer in place.

2. A casing centralizer, comprising

a tubular body adapted to fit closely about a joint of

casing, and a plurality of blades extending longitu-
dinally along the outer diameter of the body in
spaced apart relation and having an outer surface
for bearing against a well bore or an outer casing in
which the joint of casing is disposed, one end of the
tubular body having recesses longitudinally aligned
with the spaces between adjacent blades, the other
end of the tubular body having recesses longitudi-
nally aligned with the blades, and said recesses and
portions of the bodies which extend longitudinally
beyond the recesses being of substantially equal
width, whereby the longitudinally extending por-
tions of a pair of centralizers may be inserted be-
tween the recesses in their adjacent ends in order to
rotationally interlock the pair with the spaces be-
tween their blades longitudinally aligned.

3. A casing centralizer of the character defined in
claim 2, wherein the recesses in each end are the same
depth, and the blades extend from the outer ends of

recesses at the other end of the body. Consequently, and 50 longitudinally extending portions of one end of the

as shown 1n FIG. §, the blades of the interlocked pair of
centralizers extend from substantially one end to the
other thereof.

From the foregoing it will be seen that this invention
1s one well adapted to attain all of the ends and objects
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body to the inner ends of the recesses of the other end.
4. A casing centralizer of the character defined in
claim 3, wherein the tubular body and blades are cast as

one metal piece.
» * x x x
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